Résumé. 2014 En tant que système de 
Abstract. 2014 A charging chain consisting of alternate insulating and conducting segments is inherently a more uniform structure than a conventional woven fabric charging belt. Consequently, in terms of voltage stability caused by variations in the charging system, a chain should be superior to a belt. In addition, a chain produces no lint and little dust; it is relatively insensitive to moisture and the insulating segments can be instrinsically protected from spark damage by careful design of the conducting segments.
Although the basic concept of using a chain to carry charge is far from new, it was not until comparatively recently that chains with sufficient charge carrying capacity, strenght and long-term reliability have become available commercially. There are now several large electrostatic accelerators in operation around the world that are routinely using such charging chains and actual operating data from several of these laboratories is presented. The characteristics of two commercially available charging chain systems are reviewed.
CHARGING SYSTEMS. 1 . Introduction. - The development of the Van de Graaff generator has been described by Herb [1] and more recently the development of large electrostatic accelerators has been summarized by Bromley [2] . Van de Graaff charged his first working model using a silk belt 6 cm wide and many of the large accelerators now in operation use a cotton neoprene belt 50 cm wide.
Lord Kelvin first suggested using a chain consisting of alternate conducting and insulating segments to carry charge to the high voltage terminal of an electrostatic accelerator; it is Righi [3] who is first credited with actually making such a device in the late 1800's. So, although the idea is not new, it was not until comparatively recently that chains with sufficient charge carrying capacity, strength and long-term reliability have become available commercially. National Electrostatics Corporation [4] (NEC) has produced and marketed the eminently successful Pelletron [5, 6] and High Voltage Engineering Corporation [7] (HVEC) will market the Laddertron [8] Titterton [10] and by Ophel et al [ 11 ] . To Shortly after the initial installation of the Pelletron, one of the screws holding a small idler in place became loose. Eventually the idler fell from its mount and became lodged between two pellets on the centre chain causing the chain to break. It was necessary to replace several of the pellets but the only damage to the rest of the structure was in the form of small dents on the outside protrusion of about eight accelerator tube electrodes. ' The Pelletron charging system has now run reliably for almost three years. The distribution of operating time at various terminal voltages during this period is shown in figure 1 . The chains will carry a total charging current of more than 600 J.lA although in practice less than 400 J.lA is required for operation at 
